Preservation of a high degree of auditory acuity has assumed increasing importance in industrial medicine. The medical department of the Ford Motor Company has been intensely interested in the broad aspects of hearing, and this study of ceruminosis was undertaken as representing only a small portion of this broad field. Undue exposure to high intensity noise of the kind found in heavy industry can result in loss of hearing, fatigue, and a general lessening of working efficiency. Although the hazards of exposure are not so great in "white collar" fields, where the general noise level is lower, maintenance of peak efficiency is just as important. One of the means of maintaining this peak efficiency among workers, whether in heavy industry or at desk jobs, is the assurance of full utilization of auditory acuity.
Modern audiometry provides a yardstick for hearing acuity and a means of identifying cases of hearing impairment which may have escaped either patient or physician. Hearing impairment may be caused by local pathologic conditions or by systemic diseases such as endocrine dysfunction, blood dyscrasias, malignant or benign growths, and drug idiosyncrasies.' One of the commonest causes of subclinical conduction deafness is ceruminosis, a condition which is all too commonly overlooked." This report includes our experiences with
this type of hearing impairment and its improvement by pharmacological ceruminolysis.
Audiometric Testing
For clinical purposes, physiological sound (sound heard by the patient) has two components, frequency of waves projected per second (pitch) and intensity level (loudness). The human ear responds to frequencies between 16 and 16000 cycles per second (cps.) 3.
Intensity level is determined by the amplitude of the waves and is measured in decibels (db). In terms of actual sound perception, a whisper at 5 feet is equivalent to 20 db, noise in an average office amounts to between 40 and 60 db, in a noisy office to between 60 and 80 db. A subway train or an elevated train produces 100 to 120 db.
The audiometer is designed to produce a graphic record of the patient's hearing acuity in terms of frequency and intensity. Test frequencies range from 125 to 800Q cps and are calibrated in octaves (the interval between any two sounds hav-i ng a frequency ratio of 2: 1). Acuity is tested in decibels at each frequency, the lowest intensity of each tone perceived by the patient being his threshold of hearing.
In reviewing routine audiograms from a heterogeneous group of whitecollar workers, we often found that some patients showed a definite disparity in audiometric readings at different times, a disparity not traceable to any permanent changes in bone or air conduction and not related to any pathological processes. Otoscopic examination usually revealed that the external canal of these patients was occluded with a heavy accumulation of cerumen.
To insure consistency of measurement, as well as to discover what role excessive cerumen plays in the impairment of auditory acuity, we decided to perform a series of audiometric measurements both before and after the removal of this impacted cerumen.
Method and Materials-Initially, an audiometric reading was taken to determine the degree of auditory acuity. The occluded ear was then cleaned of wax, and a second audiogram was recorded to discover whether ceruminolysis had improved auditory acuity. To avoid any trauma to the external canal or tympanic membrane, pharmacological ceruminolysis rather than instrumentation was used.
In our search for a satisfactory ceru-
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" Yo ur patien ts will a ppreciate . . six patients had unilateral involvement , and ten had bilateral involvement. Of the total 46 ears treated and examined in 36 patients, the distal face of the ceruminous plug was located proximally in 7 ears, medially in 25 ears, and distally in 14 ears.
The following three case histories are representative of the complete group.
Case I-A 34-year-old female patient, a secretary in a large office, found it increasingly difficult to use the telephone at her right ear. There was a feeling of "blockage," and sound in general was muffled. These symptoms had been building up over a three-year period. Otoscopic examination revealed the right external auditory canal to be completely blocked with cerumen in the distal third of its length. An audiogram was taken and showed a loss of hearing of 20 to 30 db , in all frequencies, in the right ear. Cerumenex was instilled, the ear was plugged and one hour due to / ities of the canal such as an unusual narrowing of the lumen or a sharp angle at the isthmus, whether due to surgical or to congenital factors, can cause accumulations of cerumen in any person, whether a " normal" or a "heavy waxer.'?"?"
In the study, 31 of the 36 patients were symptomatic and 5 were asymptomatic. In 30 patients, there was a "blocked feeling" in either one or both ears. There was hearing impairment in 22 patients, autophony in 10 patients, pain in 2, pruritus in 2, and tinnitus in 1. In seven patients, there was an acute onset of symptoms after bathing and in four patients after swimming. Two first complained of symptoms after probing for wax in the ear with their fingers and one after use of a hearing-aid insert. The five patients who presented themselves as asymptomatic showed complete blockage of the external auditory canals. Cerumen was removed prophylactically in these cases. Twenty-I / minolytic agent, we considered various factors, such as ease of application, effectiveness of action, and patient safety. Reports in the literature"" indicated that a new ceruminolytic agent, an oleate polypeptide linkage in an aqueous miscible vehicle of propylene glycol, * fulfilled all of these requirements. The agent has a high dispersing and emulsifying index, yet lacks the aggressive tendencies of most detergents: The polypeptide linkage provides achelating substrate which preferentially attacks the protein composition of the cerumen, while the emulsifying action breaks down the fatty components: The occluding cerumen becomes a disorganized mass, which, because of the aqueous miscibility of the vehicle, can be gently washed from the ear with either warm saline or water.
The technique of ceruminolysis consisted, first, of filling the ear with the agent and then placing a small cotton pledget, enveloped by rubber dental dam, in the meatus of the external canal to keep the material from running out. The ceruminolytic was kept in place for approximately one hour, during which time the patient usually returned to his job. At the end of this time, the ear was promptly irrigated with warm water, In our patients, we did not encounter contact dermatitis from the ceruminolytic. This has been reported, usually when it remained in the canal for several days and drained over the external ear from a cotton pledget not enveloped in rubber dental dam. Final audiometric readings after ceruminolysis determined the amount of hearing restored.
Patients-The patients chosen for this study were a selected group of 36, all with complete ceruminous occlusion of the external auditory canal. Occlusion, in this study, was defined as obliteration of the lumen of the external auditory canal by a ceruminous plug, whether due to excess production of cerumen or to faulty elimination of accumulated cerumen. Excessive hair at the external meatus or anatomical deform-• Cerumenex, The Purdue Frederick Company, New York 14, N. Y.
In the majority of patients, the Cerumenex was left in the canal for approximately one hour, and the time required for irrigation was five minutes or less for 34 of the 46 ears irrigated.
In none of the 36 patients was there evidence of any untoward reaction from the ceruminolytic agent used.
Instrumentation was not used in any of the 36 patients.
Of the 22 patients who complained of hearing impairment, 18 had definite objective evidence of improvement by audiogram, and the remaining 4 were relieved of symptoms despite little change by audiogram. •
Results
Of the 31 symptomatic patients, 26 were relieved of symptoms completely immediately after removal of cerumen. The remaining five complained of pain, and all had an underlying otitis externa; however, this group also became symptom-free after treatment of the otitis externa. It is interesting that three of the five complained of pain only after the cerumen had been removed.
Of the 46 ears irrigated, 11 and 9 had varying degrees of inflammation of the canal and tympanic membrane, respectively, where the cerumen had been adherent. One ear had inflammation of both canal and tympanic membrane. The canal inflammation was severe enough in seven to warrant specific treatment. Those with inflammation of the tympanic membrane required no treatment, and none was symptomatic following irrigation.
"blockage" and impairment of hearing. Cerumenex was allowed to remain in the canal for 54 minutes. Irrigation brought quick relief, and an audiogram taken afterward showed a dramatic increase in hearing in all frequencies tested.
Case 3-This 39.year-old male patient had a narrowing of the external auditory canal, like the preceding, but in this case the narrowing was congenital. There was complete occlusion of the right canal in the medial third.
The patient had required irrigation for accumulated wax since the age of 19. The present symptoms of "blockage," impaired hearing, and autophony started a week prior to treatment. A possible inciting factor was showering.
An audiogram showed considerable loss of auditory acuity in all frequencies in the right ear. Instillation of Cerumenex for one hour and subsequent irrigation provided prompt relief.
Otoscopic examination showed the canal of the right ear to be inflamed where the cerumen had been adherent to the skin. An audiogram after ceruminolysis showed improvement in all frequencies. later irrigated with warm water. The patient expressed deep appreciation for the relief she felt upon irrigation. The "blocked feeling" was gone and she felt that she could "hear just as well in both ears now."
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A second audiogram, taken after ceruminolysis, showed improved hearing in all frequencies.
Case 2-The case of this 36-yearold man was unusual because he had a markedly narrow opening in the left external auditory canal due to a mastoidectomy. Although examination revealed that the left canal was occluded, the cerumen did not extend into the canal more than 3 mm. In spite of this small amount of cerumen, there was considerable hearing loss in the preceruminolysis audiogram.
The patient, who had required regular irrigation for excessive wax since the age of 5, complained of
